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Abstract 
One of the major problems faced by the twenty-first century society lies in ensuring sustainable growth that allows future 
generations to benefit from development conditions similar with those of our days in terms of impact, significance and 
relevance. For this purpose, a highly important role is played by the efficiency of companies’ economic activities, 
regardless of the field of activity. Sea transport companies attempt to meet these requirements by optimizing the shipping 
routes between ports, setting the ship capacity according to the consignment and typology of goods, sending the river-sea 
ships on voyages with potential for profit on some transport routes, and completing the voyage within the shortest possible 
time, with minimum risks and expenses etc. Through the current scientific research, the author wishes to address all these 
challenges and use particular case studies to highlight how the Romanian water transport between two ports—a sea port, 
Constanta, and an inland port, Gala܊i—can be optimized. The author’s calculations based on three different scenarios using 
ships of different cargo-carrying capacities indicate the optimum ratio between the shipped quantity, the costs of each 
voyage and the potential profit. The author has con-ducted a careful analysis of the various costs associated with the 
perfectly safe operation of seagoing and river-sea ships. The paper has significant managerial implications and a great 
potential for the scientific research in this field. 
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1. Introduction 
International sea transport has a number of characteristic features aimed at contributing to the sus-tainable 
development of economies and areas where this activity is performed. One of the major challenges for the 
companies of our century is to provide evidence of sustainable social, economic, financial or environment 
development. Ensuring sustainable resources for future generations is an important and primary goal that a 
company’s management must pursue (Dabija, Băbu܊, 2013).  
The efficiency of sea and inland waterways transport depends greatly on appropriate transport agreements, 
an infrastructure capable of meeting transport-specific requirements, the type of cargo shipped, the time needed 
to complete the voyage, the consignments of goods, the frequency of voyages etc. as well as on the know-how 
of the ship-owner and of the captain who must take perti-nent and right decisions according to the particular 
situation encountered during the voyage (Rusu, 2013a; Popa, 2007). 
Being aware of how important the international sea transport is in creating competitiveness at the 
macroeconomic level, as well as for each company, in the present research we set to analyse the eco-nomic 
performance of a hypothetical shipment made with three vessels of different tonnage between the Romanian 
ports ConstanĠa and Gala܊i. To highlight the most efficient waterway, we took into account two alternative 
shipping routes: the first one exclusively on the Danube and the second one on the Black Sea up to Constan܊a, 
then by the Danube—Black Sea canal and finally on the Danube up to Gala܊i.   
We started from the hypothesis that there is a cargo shipping company, SC Iulius RL SRL, headquar-tered in 
Constan܊a. The company owns two shipping vessels—a river-sea vessel capable of sailing both by sea and on 
the Danube, and an exclusively river vessel, as well as a fleet of barges and a pusher tug. The company’s 
manager attempts to identify the most efficient way to ship a consign-ment of sheet-metal from Constan܊a to 
Gala܊i. Shipping circumstances are complex, due also to the fact that the navigation on the Danube will be 
upstream. The degree of loading of vessels for the three scenarios differs for both the outward and the return 
voyage. 
As we attempt to deal with these challenges, three scenarios will be used to analyze the two shipping 
alternatives between the Romanian ports Constan܊a and Gala܊i so that, in the end, we may highlight the main 
conclusions as well as the managerial and scientific implications. 
2. Sea transport and transport agreements 
Within the international sea transport a significant role is played by the transport agreement upon which 
contracting parties are bound to stick to certain principles, responsibilities (a well-defined professional identity 
of the carrier, shipping the goods by a previously-established route, proper shipping organization and 
execution, assuming the risks and responsibility to meet the payment and delivery terms in compliance with 
INCOTERMS 2010, performing loading and stowage, shipping the goods to the final destination and delivering 
them to the recipient mentioned in the bill of lading or ‘to order’), obligations, as well as to perform well-
defined activities (Pop et al., 2011; Popa, 1997). The sea transport agreement is a complex contract which 
usually can take the form of an ongoing contract (the sea-river route, RO-RO) or a contract with uno ictu 
execution whereby a professional transporter called carrier undertakes, against a payment called freight (age), 
to take charge of and transport merchandise from a known port to another, either with its own ship or a 
chartered one, and deliver it to the final destination to a particular person or to his/her order. This type of 
transport is typical of the bill-of-lading liner shipment where the charterer can be replaced by the loader (Popa, 
2007). 
The following are the most important elements of a transport contract (Caraiani, Cazacu, 1995; Pas-cal, 
Deaconu, 2002; Glass, 2013): 
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• the carrier has a well-defined professional identity as a transporter. The shipowner’s profes-sional status is 
not essential in the charter party; 
• the carrier undertakes to convey a particular consignment of goods by a pre-set maritime route. The charter 
party only provides general information on the cargo; the port of loading and, more often than not, the ports 
of discharge may be specified subsequently in a pre-set geographical area; 
• shipping the cargo is one of the main obligations of the carrier; 
• the carrier undertakes to organize and make the shipment. Within this context, mention must be made that 
the carrier’s obligations pertain to the vessel and the cargo and consist mainly of the proper care and 
diligence in relation to taking the cargo into custody before or upon the arrival of the vessel in the port of 
loading, performing loading and stowage, shipping the cargo and delivering it to the recipient specified in 
the bill-of-lading or the ‘to order’ B/L. 
As the speedy loading and unloading of merchandise is highly important for the maritime trade, especially 
for the ship-owner, practice has found the means to hasten the operations. This is done by granting a premium 
when the loading-unloading operations are completed before the expiration of the lay days, which premium is 
known as dispatch (Rusu, 2013a; Fistung, 1999). 
Knowing all the clauses of the international charter party is essential to all parties involved (the name of the 
vessel; the vessel’s year of construction; names and addresses of ship-owners; the flag country; the class in 
which the vessel is placed by the classification society; the IMO identification number; the Gross Register 
Tonnage (GRT) and the Net Register Tonnage (NRT); the summer draught and its corresponding displacement; 
the volume of the storerooms; the speed of the vessel and the corresponding fuel consumption; the vessel’s 
constant etc.) (Glass, 2013). Knowing these elements may contribute greatly to increasing or decreasing the 
performance of international sea transport and may generate competitive advantage as well as potential for 
differentiation (Thomas, 2010; Jemna et al, 2013).     
The efficiency of international sea transport depends greatly on the ratio between expenses and in-come. The 
expenses associated with the operation of a ship depend on various elements such as the fuel consumption, the 
number of crew members and the technical condition of the ship, the necessary maintenance expenses, the fuel 
price, the salaries for the crew, the level and complexity of repairing, the ship owner’s efficiency in exploiting 
his/her ship, administrative expenses, expenses associated with spare parts procurement, deck and engine room 
equipment, lubricants, expenses associated with each voyage, port and canal transit expenses, payment of 
installments and interests accrued from past funding, loading, stowage and unloading expenses etc. (David, 
Stewart, 2010; Vlasceanu, Negoescu, 2004). On the other hand, the revenue generated by the exploitation of 
the ship depends mainly on the ship capacity and productivity, freight rate, the charter period, the off-hire 
periods, the gross revenue yielded by the ship, the ship owner’s expenses, the net revenue yielded by the ship 
etc. (Banciu et al., 2003). 
In order for an activity to be lucrative it is not enough to keep costs at the lowest level, it is also necessary to 
obtain the highest income from the exploitation. The income may be fixed in the case of a time charter and 
irregular on the spot market. The income may be increased through appropriate management and the 
exploitation of modern design ships so that the time allotted to ballast voyage may be reduced. Economically, a 
voyage consists of a sequence of loading and unloading along with the period of sailing proper (Rusu, 2013b).   
The above shows that international sea transport is a highly complex process which is not limited to the 
mere possession of marine engineering knowledge but also comprises proper knowledge of economic realities 
which enables the development of effective strategies that maximize the efficiency of sea transport. 
The term ‘Bill of Lading’ refers to a document evidencing the loading of cargo aboard a ship. The bill of 
lading represents the carrier’s commitment to deliver the cargo loaded or taken for shipment to a designated 
port. Therefore, the bill of lading is a receipt signed by the ship owner’s representative, usually the ship’s 
captain or his proxy, proving that the cargo described in the document (qualitative-ly and quantitatively) has 
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been loaded, or taken into custody for subsequent loading, aboard a ship to be transported from a port to 
another and delivered to the named person or the holder of the document (Popa, 1997). 
The economic reason of demurrage is that its usage meets the interests of both the ship-owner (the ship is 
not kept moored in a port without any profit as the owner receives a daily amount of money covering the 
expenses) and the charterer (although behind schedule, the charterer may detain the ship for loading or 
unloading until demurrage expiration).  
Freight is the price paid by the charterer to the ship-owner for the shipment of cargo from one port to 
another by the shortest route and with as much diligence as possible. For the present case, freight was paid in 
advance as an amount of money per metric ton (FREIGHT PRE-PAID) (Glass, 2013). 
3. Economic efficiency of sea transport. Case study: Constan܊a - Gala܊i 
As Figure 1 indicates, the economic efficiency of sea transport on the route Constan܊a – Gala܊i must be 
analysed separately, according to each individual route. 
Fig. 1. Possible shipping routes between ConstanĠa and GalaĠi 
In order to sail on this river route of about 210 kilometers, a ship-owner may use an exclusively river ship 
(capable of sailing only on rivers such as the Danube) or a river-sea ship capable of sailing both on sea and on 
rivers. Therefore, the question arises as to which of the two solutions is more efficient as regards the 
optimization of relevant economic indicators (Jemna et al., 2013)—reducing the sailing time, lowering the 
overall costs as much as possible, utmost increase of shipowner’s revenue, the possibility of loading 
consignments on the return voyage etc. 
3.1. General characteristics of the voyage  
Regardless of the chosen route—the maritime-river and river route (Constan܊a – Gala܊i) or the river route 
alone (Constan܊a – Gala܊i), a ship-owner must first consider the capacity (volume) of the ship. From its flow 
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into the Black Sea up to Gala܊i the Danube is called the Maritime Danube (the Bel-grade Convention of 1948, 
The River Navigation Regulation, Art. 01.02). Sea-going vessels can sail upstream on the Danube throughout 
the year depending on the draught of the ship when fully loaded. During the summer months the drought 
periods may cause the fairway river depth to become so shallow that sailing is jeopardized. For that reason, if 
the depth of the fairway is not optimal, the ship shall be loaded up to the point of safe navigational draft so as to 
avoid the ship’s navigation safety from being jeopardized.    
Choosing the type of ship is an essential characteristic upon which depends the loading/unloading capacity 
of the operator. Certainly, this depends on the quantity taken from the beneficiary (for in-stance, the beneficiary 
demands the X quantity to be loaded/unloaded although the ship can only take aboard the Y quantity). The 
operator wants to unload the ship but is unable to do it if the berth is occupied. The cargo should be handled 
within short periods which depend, however, on the beneficiary’s operation possibilities. The port does not 
always have the free resources (people, equipment etc.) to load/unload the cargo onto/from the ship. Due to 
equipment already engaged in activity, handling accidents or mishaps, power outage, unforeseen breakdowns 
etc. as well as bad weather, it is possible that the average time a ship must wait to be unloaded ranges from 
several hours to several days. This is mainly true with river ships which are not provided with specific 
equipment (cranes) to handle the cargo. Sea-going vessels are provided with specific equipment that can be 
used to handle the cargo. 
The vessels that a ship-owner may use are bulk transport vessels which, by virtue of their construction, fall 
into three categories: maritime, coastal and river vessels. These vessels generally differ in terms of length, 
width and stowage factor. River vessels may be self-propelled (bulk carriers, tugboats, pushers) or non-self-
propelled (barges). Barges are grouped in trains driven by pusher tugs. Sea-going or river-sea shipping vessels 
are self-propelled and equipped with engines that satisfy the power demand of the vessel (Rusu 2013a). 
The river-sea vessel differs from the other two types of vessels only in terms of its characteristics and 
architecture. The average diesel consumption of a ship’s self-propelled engine is 126 ml/horsepower/operating 
hour. To this operating consumption one has to add the consumption of the boiler (where applicable), the diesel 
generators and the bow thruster engine (Rusu, 2013a). To choose the optimal shipping option a ship-owner has 
to take into account the loading capacity, the volume and construction characteristics of the storerooms, and the 
rigor and restrictions of the current law in particular. The operation and voyage expenses can thus be calculated 
as they are essential in setting the freight for the consignment to be shipped.   
The current law (OMTC nr: 342/2008; OMTCT 219/2009) regulates the crew structure according to vessel 
and navigation area (Table 1). Naturally, the operating expenses of the ship will also vary ac-cording to crew 
size. 
The current regulations concerning the navigation of river-sea and maritime vessels on the maritime and 
river Danube state the compulsoriness to respect the speed limit and other restrictions enforced according to the 
navigation sector/area (OMTC no: 342/2008, OMTCT 219/2009; Regulation on Navigation in Danube-Black 
Sea canal waters). 
After the ship class and the crew size have been determined, the ship-owner has to take into account the 
expenses incurred. Regardless of the route, a ship-owner will incur four categories of expenses: operating 
expenses, expenses associated with each voyage, financial expenses and cargo handling expenses. Thus, the 
four categories of expenses include in particular (Rusu, 2013a): 
A. Operating expenses (daily expenses regardless of how the vessel is exploited) contain the following: 
• Crew expenses; 
• Expenses associated with spare parts procurement; 
• Expenses associated with onboard equipment; 
• Lubricants; 
• Insurance and amortization; 
1603 Liviu Iulius Rusu /  Procedia Economics and Finance  32 ( 2015 )  1598 – 1607 
B. Voyage expenses are variable expenses associated with a particular voyage and may include fuel, port, 
piloted and canal transit expenses; 
C. Financial expenses: installments and interest at maturity, commission fees and charges. 
D. Cargo loading and unloading expenses (if stipulated in the contract or if use is made of the onboard 
equipment). 
Table 1. Classification of positions with vessels flying the Romanian flag 
 Staff position River vessel Train of barges 
+ pusher tug 
Maritime vessel 
1 Sea captain   1 
2 Pilot 1 1  
3 Chief officer   1 
4 Second officer   1 
5 Third officer   1 
6 Helmsman 1 3 2 
7 Chief Engineer   1 
8 First assistant engineer   1 
9 Second assistant engineer   1 
10 Third assistant engineer   1 
11 Engine operator 1 1 2 
12 TOTAL 3 5 12 
3.2. Scenario A: shipment with a river vessel on the route Constanаa – Galaаi 
As has been previously shown, sailing on the route Constan܊a – Gala܊i with a river vessel va-ries according 
to the vessel’s capacity and size. The major factors affecting the voyage are weather, crew size, loading degree, 
the actual time needed to make a shipment etc. The most frequently shipped cargo on the route Constanta-
Gala܊i consists of ore, coke and semi-finished steel products transported to the steel mills in Gala܊i (The Annual 
Report of AFDJ Gala܊i, 2013). On the other hand, the most frequently shipped cargo on the route Gala܊i – 
Constan܊a consists of rolled special and naval steel plates and plate coils.      
The average speed of the river self-propelled vessels on this route is 9 km/hour, meaning that it takes about 
28 hours for a vessel to cover the distance of 210 km between Constan܊a and Gala܊i. The sailing time for either 
the outward or the return voyage is 28 hours. This period extends to about 2.5 days if one adds the time needed 
for harbor lock operations and the operations related to sailing into and leaving harbor. This interval is further 
extended with another 2.5 days that the vessel needs to return to the port of departure, to which is added 
another 4-days mooring period for loading/unloading the cargo. This is the minimum period accepted by the 
beneficiary, which is recorded in a specific register called “cargo booking note”. Therefore, the overall time for 
the voyage on this route amounts to 9 days. The daily gross remuneration (salaries, per diem, allowances) for a 
crew of three people amounts to 150 Euros. The charge for shipping on the Danube – Black Sea canal is bro-
ken down by the loading degree: 0.35 Euros per shipped tone when the vessel is fully loaded and 250 Euros per 
vessel when it is empty (Tariffs of ACN Constan܊a, 2013). 
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Table 2. Expenses 
Ship-type Self-propelled river vessel 
Capacity 1.250 tonnes / 1750 m3 
Engine power 950 hp 
Table 3. Operating Expenses 
Expenses associated with Per day Per voyage  
crew 220 1.980 
spare parts procurement 15 135 
onboard equipment 45 405 
lubricants 25 225 
insurance and amortization 15 135 
Total  1.280 
Table 4. Expenses incurred for each voyage 
Expenses Per day Per voyage  
Fuel ... 840 4.200 
Port ... 400 800 
Pilotage*... - - 
Sluice transit ... 687,5 687,5 
Total  5.687,5 
      * not applicable 
For this type of vessel, the overall expenses incurred for an outward and return voyage on the route 
ConstanĠa – GalaĠi amount to 6967.5 Euros. The average freight negotiated during the September – November 
2013 period for this shipping route amounts to about 9 Euros/shipped tone. The total freight amounts to 11.250 
Euros for a ship capacity of 1.250 tones. This means the gross profit under normal sailing circumstances 
amounts to 4,282.5 Euros. 
3.3. Scenario B: shipment on the route ConstanĠa – GalaĠi with a train of barges and river pusher tug 
The average sailing speed of river trains on this route is 7 km/hour. Thus, the average time for a voyage 
amounts to about 36 hours. The berth period for loading and unloading the train of barges is longer than that for 
self-propelled vessels, lasting 1.5 days per unit. This amounts to 6+6 days for loading and unloading four 
barges. The estimated duration of the voyage is 15 days. 
Table 5. Expenses  
Ship-type 4-barges train and river pusher tug 
Capacity 4000 tonnes/ 5200 m3 
Engine power 1250 hp 
 
1605 Liviu Iulius Rusu /  Procedia Economics and Finance  32 ( 2015 )  1598 – 1607 
Table 6. Operating Expenses 
Expenses associated with Per day Per voyage 
crew 380 5700 
spare parts procurement 25 375 
onboard equipment 45 675 
lubricants 45 675 
insurance and amortization 35 525 
Total  7950 
Table 7. Expenses incurred for each voyage 
Expenses Per day Per voyage 
Fuel ... 1200 7200 
Port ... 450 900 
Pilotage*... - 300* 
Sluice transit ...  2400 
Total  10 800 
        * Only in maritime ports 
The overall expenses on the route ConstanĠa – GalaĠi for trains of barges with pusher tug amount to 18,750 
Euros. The negotiated freight at the moment for this route is about 7.7 Euros per shipped tonne, resulting in an 
overall revenue of 7.7 Euros x 4,000 tonnes = 30,800 Euros. This means the gross profit under normal sailing 
circumstances amounts to 12,050 Euros. 
3.4. Scenario C: shipment on the route ConstanĠa – GalaĠi with a maritime vessel 
Maritime vessels combining sea and river navigation complete a sea voyage of 100 miles (about 190 km) in 
about 9 hours at an average speed of 24 km/hour. They further have to cover a distance of 150 km (80 sea 
miles) from Sulina to GalaĠi on the Sulina branch (the only navigable branch). This dis-tance could be covered 
in 17 hours at an average speed of 9 km/hour, leading to a 26-hour duration for a voyage ConstanĠa – GalaĠi. 
The current regulations concerning the navigation of river-sea and maritime vessels on the maritime and river 
Danube state the compulsoriness to respect the speed limit and other restrictions enforced according to the 
navigation sector/area.  
Table 8. Expenses  
Ship-type Maritime vessel  
Capacity 7,200 tonne/ 9400 m3 
Engine power 3250 hp 
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Table 9. Operating Expenses 
Expenses associated with Per day Per voyage  
...crew 3.800 19.000 
...spare parts procurement 145 725 
...onboard equipment 445 2225 
...lubricants 145 725 
...insurance and amortization 535 2675 
Total  25.350 
Table 10. Expenses incurred for each voyage 
Expenses  Per day Per voyage 
Fuel ... 327 17.035 
Port ... 900 1.800 
Pilotage ... - 3.800* 
Total  22.635 
         * In port and on river 
The overall expenses for shipment on the route ConstanĠa – GalaĠi with a maritime vessel amount to 47,975 
Euros. As the average freight per shipped tone is about 9 Euros, the overall gross revenue amounts to 9 Euros x 
7,200 tonnes = 64,800 Euros. Therefore, the gross profit for this voyage and ship-type, under normal sailing 
circumstances, amounts to 16,850 Euros. 
4. Conclusions 
As can be noticed, profit varies not only according to the chosen route but also according to the ship-type. 
The short distance does not make any major difference between the chosen ship-type. However, large capacity 
ships are mostly appropriate in the case of long distances between two ports. Thus, trains of barges shipping ore 
are not allowed to ship plate or cereals as they are not equipped with appropriate covers. Moreover, the 
storerooms of these ships are not in line with the current GMP regulations (Surveyor regulation). It is difficult 
for an owner of such ships to find the appropriate cargo to make an outward and return fully loaded shipment. 
At the same time, barge and pusher tug trains have the disadvantage that their berth time is much longer than 
that of self-propelled ships. The longer berth periods mare mainly caused by the man oeuvres needed to operate 
the barges. In maritime ports, these trains have the major disadvantage of having to hire a pilot and make use of 
a tugboat to man oeuvre the barges during the loading/unloading operations. Extra ma-oeuvres are needed 
where the fairways are narrow, especially to perfectly line up the barges to form a ZUG train. Maritime vessels 
are capable of sailing on rivers upstream or downstream only when the draught allows it and when the area is 
properly protected against the destructive effect of the waves. Maritime vessels are particularly advantageous as 
regards the loading/unloading operations. Thus, when there is no need for special dock equipment to unload the 
cargo, this can be handled with the ship’s own cranes. This operation shall naturally be included in the 
operating cost and the freight charged. A ship-owner will seek to negotiate the best freight for an export of 
laminate from Gala܊i. This is best obtained when the ship sails fully loaded, that is, when it conveys goods in 
both directions. Self-propelled ships are high-speed vessels not easily affected by the lowering of the river 
level. Having short drafts, engines and rudders capable of resisting the strong air streams, these vessels sail at a 
constant speed, thus creating the possibility for precise scheduling of voyages and in-crease of their frequency. 
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These vessels have the advantage of a swift loading/unloading as they do not depend on trains of barges. This 
turns into an advantage for the ship-owner in the case of long voyages. Shipping contracts are also called cargo 
booking notes (CBN) and contain clauses related to lay days, demurrage, freight, delivery conditions 
(INCOTERMS), freight and demurrage due dates, time needed for loading/unloading, type of consignment, 
terms related to the technical operation of storerooms etc. A well-drafted contract with balanced clauses will 
diminish the risk of being broken. Choosing the ship is, therefore, the factor affecting directly the needs of the 
beneficiary and yields good profit for the ship-owner as the contract produces effects without incidents within 
the agreed interval. The river and river-sea shipment under the current crisis conditions is profitable because the 
transport capacity is highly diversified and there is economic potential for safe and rapid shipment at low costs. 
The river, maritime or river-sea shipment will hold a significant share of the European economy in the future, 
especially in the context of the evolution of the EU economy. Given the potential of the Romanian river fleet to 
sail on the Pan-European Corridor VII, this represents further reason to develop trade and logistic hubs in the 
main Romanian inland ports. These intermodal transport hubs (storage – handling – shipping to the beneficiary) 
represent an increased potential for Romania’s geopolitical development (Rusu, 2013b). Naturally, generating 
competitive advantage for Romania by pursuing this strategy can only be achieved through substantial 
investment in the infrastructure of inland ports, redesign of navigable fairways, the appropriate use of ports and 
by ensuring a constant flow of goods from the East toward the West and toward Russia, in particular. At 
European level, the port of Gala܊i is the only one having broad gauge railways (1,524 mm) according to the 
Russian standards and European gauge railways (1,435 mm), which turns it into a strategic trade hub. 
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